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A satellite system employing time diversity and a single frequency network of terrestrial re-radiation 
stations is provided wherein each terrestrial re-radiation station inserts a delay into a terrestrial signal. 
The delay allows the time of arrival of the early time diversity signal at the center of terrestrial coverage to 
coincide with the arrival of the corresponding late time diversity signal, thereby improving hand-off 
between terrestrial and satellite signals at a receiver. The delay also adjusts for distance differences 
between each terrestrial re-radiation station and the satellite and between each station and the center of 
the terrestrial coverage region. This adjustment optimizes the TDM-MCM reception by synchronizing at 
the center of the SFN the phase of the MCM signals re-radiated from the re-radiating stations of the SFN. 
The delay also compensates for the processing delay encountered when converting a satellite LOS TDM 
stream into a multicarrier modulated stream for transporting the satellite LOS TDM stream to user 
receivers and for the diversity delay between the early and late signals. 
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: Method and Apparatus for Mobile Platform Reception 
and Synchronization in Direct Digital Satellite Broadcast System) 



A satellite system employing time diversity and 
a single frequency network of terrestrial 
re-radiation stations is provided wherein each 
terrestrial re-radiation station inserts a delay 
into a terrestrial signal. The delay allows the 
time of arrival of the early time diversity signal 
at the center of terrestrial coverage to coincide 
with the arrival of the corresponding late time 
diversity signal, thereby improving hand-off 
between terrestrial and satellite signals at a 
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^X^^^M^^i^ (^^^H^ZM '■ Method and Apparatus for Mobile Platform Reception 
and Synchronization in Direct Digital Satellite Broadcast System) 



receiver. The delay also adjusts for distance 
differences between each terrestrial re-radiation 
station and the satellite and between each station 
and the center of the terrestrial coverage region. 
This adjustment optimizes the TDM-MCM reception by 
synchronizing at the center of the SFN the phase 
of the MCM signals re-radiated from the 



re-radiating stations of the SFN. The delay also 

compensates for the processing delay encountered 
when converting a satellite LOS TDM stream into a 
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mu 1 t i car r i er modulated stream for transporting the 
satellite LOS TDM stream to user receivers and for 
the diversity delay between the early and late 
signals. 
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^ m 4 ^ — -f ° # — # it ^ ^ 1^ ^ ^ 6^ 5^ # t 

o # |k - ^ >E,i, H .^^ ^ ^ . * Hi i±3 f ^ tfl 

t It ^ 6^ Hr ^ ' A - V i t e r b i ,^ ^.S, a ( #'J ffl 

iM. 1^ -6.^; ^- G£ @e> ^.S, ^- ) ' Ho 7v J. # 1^ tl ^ tfL ,1, ^IL it 

>;fu i-X ii: A ^ EJ ^1. ;?r^Vi terb i ^ 'S,^ H 6^ *t Hi = itb 

a ^ 1^ * >^ # it 7t It 1^ ' e ^ 111 II ^ i 

LOS #T J. # tjl 5^ m it i§ 5'J ^ IS- 4t ' 1^ f ^ ^ ^ 5^ a ^ m 
3^ = 

^ ^ ^b e ^ # "l^ ' 5'J ^ # ft. A 14 it ^ S'J ^ # 

^u^h it. i m ^ ' >f^. * 1^ # m # fife ft ^ ° it ^ 

$>J # ^§ ^ 1% Bt ;t it ^ # 4=f 24 ^ it 34 

f5] # 5^ * ^ ° m \ a Mib ^ n m ^ m ^ M M ° ^ 

111 H 2 2 >4 ' pfe ^ 'ft ^ 6^ # 1^ # # # #. ^'J ffi - SI 

l€ it26 * ^ # ^ ' ^? i^ ^ M it ^ n ^ ^ :}^^ ^ - ^ 



M # ^i. m m m ^ - ^ ' m \k a ^ ^ ^ 



f'J # ^ ( SCH ) ^ ^ [5] 1^ ;^ ^ $'J A # ;i # it fife 6^ fife 
° SCHs # t^t ^ ^ # ^ S * t tf ^ f^0 9/l 1 2, 3 49 t 

' :??M 998 ^7 ^ 8 a II: iU t tt ' # itb # 4 ° jtb « ^ $>J A ^4 
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i ^ %^mnm (11) 

m M It fife # f^ # ^ m ^'J it ^1 H V i t e r b i ^ *4 H 2 8 

^ 6^ # it :t A ^ ^ ° 

^ A 4^ f 'i 6^ ^ y»v a 4^ i^a ^ # ^ # H 2 4 4 i 3^ ^ 

^.i, ^- 3 0 5^ Ji ^ It ttj ^ ^ f ij A ^1: f -j fal # ° 

- ^/^ f ^ ;f ^ ^ ^ ^ fffi ' ffl ^ 3 2 ^/f ^ ° lit -fi ^ f ^ 

^ ^ ^'Ht m 4SL 7t ^ij - ^ ' A ^i: i'J tL 

6^ ^ - ^ ° ic, # - -f # ^$ ^iL 7L # J-X :i: ^ jil 

^iL 7t #t '1-4 1^ 6^ :^ ^ j;; it # ° ^ H 4 ' #'J ffi ;t 
V i t e r b i ^ ^4 II it # 1^ >^ ^ >A ^ $'J A 4Il ^'J ^1^ ^ 6^ Ifc ;t 

4 .fe ^ ^ it it, * -fi -fb 6^ ^ A ^ ^.a ^ ° # la ^ ^'J ffl !!fe 

^ in tb fl >lJi # - # ,^ ^ -flL 7C ' a ^ ^ ^ A M ^ ° 

^ ' ^'j ffl 4s ffi ^ it s'j A n M. m -it f#u 6^ 

:i: A ^ .4§. ^ o ^ jtb 'It >>L ' ^ ^22 ^J] m ^ ^ $-J A ^1. 5 'J ^ 

# <t ^ TbI ° -^^ >)1 ^ 2 2 It it} ^4 ^ # m ' i'J ^ 

# -ft i£ FJ- # ° # ^ ii FJL # ' # g 2 2 ^'J 5- Ii i€ ^ 

# # -f^ it # l€ it i-^^ # 2 2 ^ 

It ^ ^ fbI ^ # # ^ m ^ ii, m " it ^ui^ 

^ it ^ M ^S.^ ^ t ^ " itb ^ J£ 

^it ^ n ^-^ f^m ^ m ^ M A n it ^ fai 6^ ^ it Bf 

F.I ^ # ^ ° ^sV i t erb i ^ A a ^ ^iL ^ :t - II 6^ ^ ^ tfl 

tb 6^ # ' 1^ ffi 4a tb #4. 5dB » 

1 . 1 - #f J. 1^ A j^LOS TDM jP- b# Fal ^ # 

i% 'a't % X hi: i]^ ^ i^TDM >A #, i 4s #T ^ 1 4 # it ° -TDM >;tL 

M t ^ M M ^ it ' A ^ -TDM 'A n M a '^t 



$'J ]^ ^ it ° 
^ $'J A ^II ;t 
^ ^ S-J A ^4 J'J 
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i ^ mnnm (12) 

« M it :^ ^ 41 $t m M m m it(BCs) ° e m ^ ^ 

# ^ # # ^BCs ^m^^4^nmAm:^^m^^M. 

m. % ^ n # #LOS m ^ ffi ° ^ $'J a S'JBCs ^ -fit e 

5^ l]^ m ^ fal # ' J-X 5^ # |S9 ^ it 5^ ,11 m 

J* t ii It ijic-f^ ffi o a it ^ i^TDM t ^ ^ ^>J A # I'JBCs 
Fal 6^ ^ it FbI 34 # 1^ 1^ 1^ ' a _L a it ^ ^@ TDM ;5rL 

^ ^ f 'J A ^II B C s 15] :^ ^^ >I'J ^ ° 

^ # il^ H 22 ^ ' - t^BCs ' - i # S-JTDM A ^ - ^ ^ it 

^ f'J TDM >Jil ' # a iili SI 1 a ^ ^ # ^'J ^ # Ife 6^ ^@ 

-4 ° H 2 2 # pfe TDM a e itb i -f^ ^ ° 

1.2 ^ m m ^ % #LOS TDM >/!l f^l A ^ f^l ^ # ^ ^ fij 

3- ^ - M ^ - 

-f^ i -J^ #T J- LOS 4t t{; ^ # T DM # it ' - >A 1 6 

# it $'J -ft !^ ^ J5 - 8 # it ^ $'J -ft !fe ° 1^ ^ FbI ^ ^ #t J. 
1 4 A 2 0 ;?'J ^ >7ll 1 6 A 1 8 ' ^ m2 ' ffi ilb ^ r-l ^ # 1^ 

m # ^lic #1 ^ 1 4 A 2 0 # ^ ^ F.I ?^ ' a # 

TDM /-^L ^ ^'J it 51- # » it m ^ ^ ^ ^ Fal >^ # ' ^ t 

^ - ^ if la # ' ^ - ^SI if PJ- 4t 6^) ^ A ° - TDM /:^L 1 6 

m * # ^'JBCs ' ^ -TDM >.fLl8 m m ^ ^ f'JBCs ' ^ ^ ^ 'iit 

2 2 B^ fal # ' ii 5i # 1^ ^ «^ ,11 F-a -^t if. t ii I* 

^ A^iitm ° ^ A $'J TDM >Jjl Fal 6tj ^ it f^l 3 4 # # 
^ ' # * J:- i4 - TDM m I' j:- ^ i'i A i>i >^ # ^ 
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5- ^ #a^t£B^ (13) 

1. s it n i^ m 1^ j: #LOS ;t jii M it fai A ^ f.l ^ # > ^ 
m m m K ^ - m ^ - 

i # #T ^LOS ^ "Jt 1^ ^ ^ it( 5P -BC # it 

i'J fife tfl ^ ^ - BC # it ^ S'J !^ W tfl ) #> * ^ F«1 ^ ^ 

#T J. 1 4 A 2 0 # - - it A ' m2 it m ° TDM l 6 ^ l 8 it 

^ 4 ^/t ^ ^ ^'J ^ ^/t * ^'J ' ffij ^ # - Ife # it 

^ im it ^ .i-s. ^ ° itb ^ e S FbI # a f.^ ^ ^ o ^ 

#T ^ 1 4 ^2 0 ^ ^ f^l _L ^ ^ ^ ' ^ ^i^TDM >;tL ^ I^] f -J it 

5^ ° ii: ^ ^ ^ ftl # # ^11 6^ 4^ ^ ' ^ - 5^ F-a It ' 

^ - u it m m ^ ^ ° ^ s'j A 44 ^'j BCs ^ 1^ >ii ^- 

2 2 fal ^ # ' ii 5^ e i& # Is ^ it i^ M Hi. ^ ii: 

^ ° ^ i'J ^ 44 fJTDM yiii ^ fH ^ ^ ^ ^ fal 34 #, # ^ 

' # * _L it - TDM -ft ffe ^ ^ ^ ^ $-J A 44 ^'J ;t # 5£ * 

^ o 









1122-4 




# ;t i# -ft !#o ( ^p - j® m it - 44 n it #o 






jig 


^ it — 


^ $'J -ft fife ) ^ -4 # 1^ Ji it SI 1 a ^ 1 b m it 






44 


5'J ;* It 


jt 


ffe ^ :^ ^ l=S fS] ° # lit 2 2 1^ .^^ TDM ^ 






4t 


,1b j^ 1^ 


^ ° ^ fai ^ # # a ^ it n % n ^ 








IT ^fe ' 












# .51 S 


Fal 


# ° ^ * ' ^ i^n % h ik'^^ Aik 




^ic J?. 


t 


jt Sfe ° 








* J:- 


it 


' ^ Pel 




# ^ »11 ^ i la 4|t J. 1 4 ^ S'J ^ # j= 




#j ^ 


20 


^ 44 ^'J 




m it ^ ' ( ^ m m) ^ m ^li ^20 i^. ^ ^ 




&^ S 








K 2 ° ;f 15] S fal ^iL ^ it it, # ' #J -kv 
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1. ^^mn.m (i4) 

' )^ ® f5] liL it ^ [5] X 6^ #T ^ ' ^ ^ m A ^ ^ m 

H it * it M ^ ' A # ^ ^ IJ. ^ a 4i it # ^ > 
n B m ^ ^ ^ fal ^ fal ^ # ^ it, SI o ^ ^ 
'If t ' ^ ^'J ^ >^ -f^I ^ M K it t ^ ^ -fin #1 J. ' i-^'J 

' - ^ i^lg a it ^ -^t ^ Fal ^ # ° 

2 . #T J. .il [!§■ # ^ i]t ^- iik. a # # 1^ 

a _L -fsr - # J: ^Los #T J. # 6^ # ^ H ® # # m 

# ^ H ( SI 4 ) 5^3 6 ^ ' ffi i-X ^ ^ #T I. J: #LOS i)^ 1^ 





3fp 


[op 












it i^ ic, ^ la # ' 








^ M m 




@ 




5!^ ^ t lit 


# ijt ° — ith S» 








^ — J. -fi 


* 






^38 ' -f^-J -kv 


' a # ^ ^ 15- ^ 




J® 




$1. n ^ s ^ ° 


















# ^1 ^7}^ ^ 7? ^ 


it 


# 






J: # ;t ^# # ia 1^. 








fal ^ fal ^ 








1^ ilk. # 11" 


m 






it 


m n m M-y^ M. 




1. 






LOS m m ^ ^ sL 




#8 5 


° a _L J- 










t ° ^ itb # 



it. T ' * ^J^ i ^1 6^ F-a # d ;^ t ^ ® # # ° 

j-x T n m m m. m & ^ m ^ ° 

ffl i -Jl^ #T ^ ^ ® # # J-X itk. ® 5^ t >^ * ^ ^'J ' 

t # A ^s- ^ e t^? ^ >11 H ^ #T ^ jH ^^LOS ^ ° ^fx ^ 

# ' i-X T m f;(7 ^ # ^11 ^ # ' ^ - ^ ^ 

J: # #T J- LOS ' # ^ # >^ # * iliz. S t It iJ^ 3 6 

iib ® # # 4i ° J-X T t£ t ' i% U ik. m M m % $^ 

j::- i/o J-X # iH o it ii ;f ^# 1^ ^ ^ ^ ^ ^ ji ^ ^ ^ 
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3- - ^^mt^m (15) 

^ ^ ;r >i 6^ # i£ t5: tf ^ 

£ * ^ fal A fal # J: #LOS #T J. ^ ^ ffi _L it 

:^ ^ # P-S- # A ^ Hi- # iils H it -f^ ffi '1-4 ^ it 

tfl^^a^i^lftt^^^e.' tAi^^t^^HtF^ #LOS #t 
^ >R ° ii: t - # iib fi/ # # 4t ' m U 5k ^bLOS #t ^ 

ii ii ^ ^ IT ^ 1^ T ^ ffl '1-4 ^ # »lt ° 

^^mLosia# ' m ^ ^ M i^ss m s^sQ ^ 

^ m ^iL S. ' ffl 4 '> # - itb £) # -f I- 4t 3 8 11- ^=3- - ^ f t 
# ^ 5^ a ^ * ^> ' ^ t lli J: #LOS m ^ ^iLTDM ^Jil ^ 

TDM >jll it # ^ ( ^ # it ) ° m ^ iilz. ® # # 4t 3 8 

^ i ^ 15] ^ M ^ # ° * >^ ^ #1 ^ * ^ ' 5P 

it ^/t ^4 ^ ^ — M ^ -^1*1 5^ ° ^ ffl :J{o : 1 ) ^ I- Jl 

^ ^ >^ ^^(TDM-MCM) ' ^ 5k % ' jl 

^ m P x-(OFDM) ^ # it -TDM 1^; 2) ^ 'f^TDM ' m # 
*f ^TDM ffi ^ # - # ^'J ^ 'li. ^^SL ^ n m ^ ' $^ ^ 

^S: ^ # ^b H ' .^^ * - M l# ^- ' - ^ # ,fi it -il A ^ 

lit. 4 t 5^ ' ^ ^'J # ^b II # si i-x -f^ 14 # ^ 

;5'J ^ 3^ a f 'j it ^ ' i-X 13 4i # ^ ^ ; ^ 3 ) # 4 it iB 

(CDMA) ' * t ^It J-TDM # ^ ± ^ it # it(PRCs) 

la ' ^ it # ^ a # ^ ^ M it ^ ^ t B^CDMA 

!t. # ^ It ' ii 1^ »)t S ^ # # - PRC ^ ^§ ^ ^ 1^ ^.i, 
;5.J ;5'J ^ diM m ° Ji id^PRCs ^ :Jco _l it ^ ^ # ^ li 
-f-^'Jttt>^ffe09/112,349 ' ^1998^7^8 a ttf ' it ^ 
^ " -TDM M ^i. ^> ^BC «'J ^ ^koPRCs ° 
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s. ^ ^mtam (i6) 

a T B - m TDM-MCM }^ ^ ^ n- 1^ M ^ ° 
TDM-MCM - m # a J: # # ^k. M #t ^ -^TDM m it # 

0^ >^ m m. iiicM # m - jib ^ j^-j 4 ^ n m #^ m 

TDM-MCM ^ n M ^ # 'It ^ #1 ^ 6^TDM >jil m " M 

lib fs] ^ #T ^ iti ^TDM n n m ^ ^ # m 

^ ^ }^ ^ fal 6^ 15] # ' tf ^ #T J- 1% iih S( # # i^i FbI 
A i^lL ® # IJ- 4t 1^ # ^11 H ^ Fal ^ # ^ 34 it ;^ ^ ° 

2. \ H "Ik m TDM-MCM ^ ^ ^ M 

^ 1^ #T J- # it 6^ it # ^ ^ t& 6^ ° ^ : 1 ) ^ ^ it ^ 

fel ^ fal # -ft m 4a 1^ # ^ - i ^^LOS #f ^TDM ; 2 ) ^ 
a it ^ ^>J a ^'J ^ ^ -ft 1^ 4a #1 J- ^ - JL #LOS m J-TDM 
>Jll ; 3 ) ^ 4a 1^ ^If ^ ^ p% i #LOS #T J.TDM >.tu ( - >jrL * it 4^ 
BCsA^ ->.1l*<,it^5'JBCs); ^4) i ^ f^^|f^-^i^igJ:4:^L0S 
m J-TDM >Jn.( -TDM wft ^ it ^li 5'JBCs A ^ -TDM yA ^ it ^ S'J 
BC s ' % - ^ it ^ I'J A # i'J BCs ^ ^Jl ^ ' * t - ^II i'J 
BC ^ # - ^ -feTDM t ^ ^ I'J 15] #) ° 

^ ^ - 44 'It ^X. ' >^ # ffl r«1 ^ ^ ^ # ' m itBCs 
TDM yA * iib © # # 14 M 38 4'J ffi TDM-MCM ^> J: 4^ t M ifo j^x 
4^ ° ^ )fcb ^ 'It ' ;^ *LOS J.TDM 4^ ^lic t 51 i4 - ^ it SE. 

i-tb ® # # ^ 5^ a it iS ^'J 6^ -4 A # it ^ it ° ^ ^ 'It 
^JL t ' TDM m it ^ $'JBCs # ^ iib fi» # 11- ^4 fvfe 3 8 ^'i ^ -TDM- 
MCM ^ i/o a l€ it ^ t ° 

1^ it # A ^ it ^TDM-MCM ^> :^TDM -fi: it >.fL J: ^ it 1^ i #T 
^it*^4aJ5]j^^ o ' ^TDM-MCM # i #t J. TDM yA t it 
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5- ^ ^fmmm (i?) 

^ n ^ ^ ^^Cs ° ^ 6^ 'ft >x> ' 5^ m 

^ i\t n ^ ^ ^ ^ M ^ m it 1^ ^ ^ ^ 4\ ^ ^TDM S 



# ' ^ ^1 fal # -1^ i]^ ^ .fe ^i- ' ^ ^ - i-^ ^ 

# 7v — ^ 3l ' ii tj? ^ it iili © /".ii ^ II IS t ^ ^'i B C 6^ 

f,^ ^ ^ i #j J. # ^il: BC 6^ M ii Pal ^@ 4 >^ o jtb it 

& # ^ 3 8 1^ #j J. Fal 6^ ^ ^ ' A ^ ihfe 3 8 # 3o 1. I & 

18 40 t '^^42 m m ^ ^ ' A )if LOS TDM yA # ^TDM- 
MCM }A ^ 6^ 4 ^ it ° 

# ii J'j it. S # # -ft ffe 1% iib » ';,ir ^ le, ® t '^^ 4 2^^ i'J #1 M. 

\% 6^ it Fal # t ^ ' f 'J it iik. ® /'.ii ^ la m 4 0 ^ it 

6^ Fal ;^ ^ ^ ^ ° 0 itb ' # # F^l ^ it ^ it © ^ |e, 

® 4 0 a^ ' iih a A #T J- ^ fal 6^ " ^ " ' {?-J ' ^ ^/t ij^ 



^ m m ^ ^ ^ IS 6^; t «^ ° itb 15] ^ ft # ^ 



^ ;{r^ ^ — itt ® t . -g^ iib 0& MCM life 6^ fa^ 1% ;f@ ^IL 

4 ^ f'J it itb ® ^ 11 IS t '^^ ' ^ * ^ # t;(/ 5^ ^ ^ §^ # 

t ° ^ e ^ 5^ # ^1 ^- m ® /-^ ^ 11 ® t a^ ' MCM 

$'J it Fal 1^ ^iL ^ ^ ft ° M * tf ' ^ ^ -sf A i'J ic, ^ 

#T B^ Fa^ ' ^ ^ J-MCM ffe ^ ^ ^ 6 0 1^ 6^ ^ ' ^%<f 

i /"^ 1. la SI t 6^ it 9 :e ° 

m # -4^ # 8^ ' # - # # #t % M H J-x iiiL >^ # i ^ ^ 6^; 

# 4t H # # ^ *TDM-MCM o # *r -fi ^ # Hi. # 6^ 

^ la m ^OdBW ' ^ ^ # Tfr t ^ A /'>a 1. la IS ^40 

dBW ° 5^ g >^ ^ i-X ^ ^g. PJ- 4t J-t 6^ # ' * t ^ 
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s- ^ ^^mttm (18) 

.^1^ 7v Oj -61 iSi 5t ^ 4^ i ilb ^fi 6^ 4^ il ° 3- ' -ft i 
_L iE it ip. 5^ ^ ^ it 5^ # 4i ' ^ ^ a itb >^ J-X 

2. 2 #t ^LOS ^-fe 5; # # 1^ -ft life ^ f^l 6^ ^ 

^ ^1 # f;!; ^ + Is HiLOS TDM #t ^ A iit ©TDM- 

MCM # 111 it[L SFN FbI 6^ # # ° ^ ^ m ^ n ^ ^ ^ >i: 

" ^ ^ w ^ ^ M m " ^" ^ m ^ ^ m ^ n # 
ith. fij ^ #i J.BCS ^BC m. #1- ^ f'J # itr ^ * # # * M 

^^M^ ^ ) ° itb a # ^ iih- ® A #T ^ BC n f£ A # ^ 

^ A V i t e r b i H 2 8 ^ ° iib #t ^fe ^ # it ' 
^ m ^ ^ ^ ° 

-h it W ^ ^ ^'J ffi i% ® A #T ^ ^/f # ^t ^ f^l ^ ' 

ffn ^ ffi ^ A a # ,^ ^ ° ^ # t^s^ A ijt mios m 

1.TDM ^ A itk. SSFN # # 4tTDM-MCM ^^^t^^^^^ - ° ^ ^ 
>^ 3!! # it 4i ^ BCs ° i-^ m ' # «11 ^ 2 2 it # ^ 

-f^ :t #BC 0^0 t ^ ^t gpLOS TDM ^TDM-MCM) ° # j?, f -^r 
it iiS -1:^ 41 ^iL 7t >JfL t ^iL 7t It 4^ ( BE R ) i?o i-x # ° m 
#. J'XBER ;a ^ ^ ' t£ :i(n T ° 

-tTDM-MCM BER^LOS TDM BER-AIBERh^ > *LOS TDM 
1^ 5-TDM-MCM; A 

#108 TDM BER^TDM-MCM BER- A2BER ' ^TDM-MCMi^ 

J-LOS TDM 

-f^ ffi -h it AlBER A A2BER ' ^ jLLOS TDM ^TM ^ m 
^ ^ -t- ° ^ A2BER> AlBER > TDM-MCM 5-LOS TDM 
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i ^ ^^mttm (19) 

-feJ iM: 4iL i LOS TDM 5.TDM-MCM 6^ ^ ° it ^ ^ lit ^ 6^ ' 

# it 7v Tfr X ie, ® ' ^^^22^ ifTDM-MCM m af J: 
® ^TDM-MCM ° jlb ^ Ji ^ -f^'J ' -fS. ^ i^o 5^ (140 ' LOS 

TDM BER=1 0-^ A A1BER= A2BER=1 0-2 o lOS TDM ^TDM-MCM S^j 
-fe; m # ^ ;^0. 0 1 - 0. 0 0 1 = 0. 0 0 9 > ATDM-MCM ^LOS TDM 6^ 
# # ± ' ?pTDM-MCM# ±0. 01 + 0. 001 = 0. Oil ° i^:LOS 
TDM 5.TDM-MCM I^TDM-MCM EJ ^LOS TDM ^ f ° ^ A2BER = 
4x10-2 ' TDM-MCM ^LOS TDM # ^ ;^'^TDM-MCM BER = 

.015 ' ^^*^-'t3t#it!L ®MCM ^ ^ $% ^ S.LOS TDM ° * -to 

# ^ :^ ' :^(o !fe # m tb ^ ^ ^J(.BER ffi ^ 
2 ■ 3 ^ilL a T D M - M C M # 



#T J.LOS TDM 'A t ?^ "s: # 6^ #TDM-MCM t # #u 

1^ ^OFDM m ^ }^ ' J-X it J'J :i: -fiSFN ° ^ ^ t£ ^ 

t ' # - TDM t ^4 ^2 7t ° ^ ;^ # ' ^ ^ fs] 
6^j2 -flL it ^1 ^ ,«^SFN40 iiiL ® # # AtTDM-MCM t :^OFDM 
s'J M ° itb # ^ # - ® # # 3 8 f5] 6^ 

e ' "El ^ .i^ 5^ -fi - iib fi? # # 6^ # ^ 6^ >li M. ' 

^ ^^TDM-MCM ^ M ^ m ' # >lic t ^Mb ° 

#-T t # !^ ^TDM-MCM >^ m ^ -MCM # #> #'J ffl5 

t)L ° -t ^ ' m # # ^ #T J- ^ f'JBCs 6^ TDM jJHTDM t *^ 
# -f^ fal ;fa HP H i4 m m f'] " - TDM # # 2 

7t 0 TDM W # f# ^ # - ^ i444 ^M #N ?>J ° M t5: tf # 

$i ' *TDM-MCM # # f Ji ^ ^« ^M5: tf >f4 ^ ° :t ^ ^^TDM 
i$r ^ f'l ^ ^ n ' T :i: ^ T ^® ?'J ' jtb # ' 
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3. > %mi^^n (20) 

% ^ - ^ ^ U ^ ^ ^iTDM 1L ° ^ - d ^44 4 

m ^ ^ # it # ^ ^ # m( IFFT)46 ^ #1 ^ ° IFFT M # 

^ - ^NOFDM ^ yk. ^MCM # !!fe48 ' - ^'J -TDM t # 
m - ^ ° ^ - OYm 'A n - i]v ^ iiL $~ ^ ^ ^ 

t^QPSK %n ° ^ # -MCM # Ife + 1 m " #^ ;!> t 

^TDM W ^1^4 # fife H i4 ;^/t ^ # ' ^> - ^ ^ 6^ MCM # fife 

5 0 ° TDM 11 Jt444M ^M MCM at fal m ;^ # ^4 8 > -g^ ^ ;t N ^ 
y^ij^ Jc - ^SL ^ ^ ° itb M ^TDM-MCM ;f 1 5 0 ° # -TDM 
-MCM ^15 0 ^/f <^ -^TDM t # # 5ife #M X N ° jiM-8 #N = 

6 ' S] 5 ^ ' # #> ^ t£ ° lib - ^ ' iH ' M = 9 6 0 
AN = 1 1 6 ° 

TDM-MCM - ^1 # Si- ^ -ft ' i -^^ 2^36 # - iib © 

# # i'iSS 1^ #t # -TDM-MCM # ?ife48 > ^#-MCMf^!^^@ 
IS] _L ^ ^ d i4 6^TDM t *4 # 5£; ^ fJj ' SFN36 ^ fS] 
itk. ® # # ^ i^fe38 n it H 22 ^ ^ 4 TDM-MCM # M.48 t ' 
^ ^ ^ 4a i'o 6^ # ^ ° TDM-to-MCM # fife J^] # A f ^ # >^ 

^ # - itb ® # # 4t i'-fe t i-^A iL -fs ^ ^ 4@ 6^ ^ 5^ e ° 
MCM n ffe48 fl^ ii.TDM-MCM ;^l50^ffl6t^it-#tjLa^ ° - 
TDM a - # ^ it #R( 5p -fiL 70 it ^Br = 2 X R) # - # M. # it2 
^^L 7t J-NxDM # f-^ .^-^52 :^IFFT ° # !^ J: J-^^ till I^Q it fs# # ii 
P# ?'J ^ ^li # ^ ^ ^IFFT o - A ^J^ ^2" IF FT 4 6 )lf Ntdm 

# f^52 # ^NxDM iE- ^ 4i # M(QPSK) *l >^ ' ^ ^ ^TDM- 
MCM # M. ' a 6 t 54 m 7F ° ^ idL I ii i 4# ^I'J ^ # -QPSK 

#MCM OFDM m >^ •= ^ # -TDM-MCM !^ ^tN.nMOFDM H 'A 
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i ^ #a^t£a^ (21) 

* # #^ fa1Tsym = NTDM/R ° S itb > MCM # i4 4^=R/Ntdm " # 
- ^ iiR. :^ # #1 = 2" ° IS itb ' I FFT4 6 *^ ^ iiR,MCM # f£ 

^ ^ #.2" R/Nt-cm ° :J(o ffl 7f5 6 ' ^ ^ - tl # Fal ' # m 

f«1 7? ° ib^ j^lFFl m ^^(l- V )-l ^ f^^ ^ ^ 

° ^ -TDM-MCM ' ^ # - M^^m MCM # - ;i;o 7v - ;tl 

^ ^ 7l49 ' it - # m # fal ^ .^(Mmcm + 1 )/ Mmcm ' E ^ 
5 8 o TDM-MCM ^ t^M £ ^ >^ R ( R/ S ) ( ( 1 - 77 ) - 1 ) ( Mmcm + D / 

^TDM- to-MCM # m ^ t ^/t ffl ^ # tt( gpTDM # fife it 
^R ' # -MCM #uTDM # m $t ' IFFT *t2" *c > ti #1 

f^l ^ ^ 77 ' ATDM-MCM +1 -k ^Mmcm) it # J-X it ^'J - 

TDM >fll64 - ^ it :^TDM-MCM :tl5 0 ( B1 9 tf ) ° jtb it # 
TDM-MCM U it ^TDU ^ m wi XiU¥?) °IFFT-:^j^^^:^2" 

1^ ^ #> M. ° 2^ ^ 'SL^ m ^ ^ ^ X ^^TM ° a itb ' -fi K ^ NxDM 
OFDM i>J ^ # S m n i% ^ ^ ^ 5. IFFT46 ° # it # ^ 

Ntdm # I fft tt t t ° m n n ^ ^ it m 

I FFT it m # ° 

2. 4TDM t ^4 # ^TDM-MCM t # Ife fg] # 

_L i4 . TDM-MCM ^ ^ % m ith?>% -M. :^ ^^ ^ ^ - m m 
5^(SFN)36 °SFN36^^^tit!L®#^^^ti^^38 ' ^ ^ %^ M 
^ 5'J #T ^LOS TDM >^ ^fi ° m * i^lz. ® # # a 4i 1^ 

M ^ ^ X. # 4t " # - i^k. ® ## IS] TDM- 

MCM j:^ H * m # # ° # - i4 ® # # 4t # A ^ it ^ 
ia. ^ 5'JBCs ^ I^ #j I.LOS TDM #u ' ^ it ;^^TDM-MCM ^ 
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i - %mn.m (22) 

'A -^TDM >.tL ^ m it ?#u # *(, it # ^'JBCs ^ #t ^LOS TDM ^ M 
iiSFN 1. la IS t s# fal ° m it ^ $'JBCs ^ #x ^LOS 

TDM # !t # A - 5iL ^ .^g ^ .^TDM-MCM t # # ^ 4n J^OFDM 
^ >^ ' a T SI 5 # ffil 6 m ° 

;C ^iLSFN36 M ^ 38 ^ ^ #t * ^ 6^ IT A ^ 
M. $1 m ^ ik ° a 4^ # ' ^ iib ® # # 3 8 ?I it fal 
^ it i ' -ft m it ^@ I^ #1 ^TDM t # # ^ ^MCM ^ f 'J it 

m ^ }^ n. $1 m f ^ f i2 ^ it m ^ " t^^m.m^^^ 

fA ^ ^^iL ^ " 1^ fal ^ it i # 5& iL ^ Hi ° - « ^ 

^ic ;5'J iih ® # # 4^ 1^ #1 ^ ^ 6^ lEE ;^ ^ ' % :^ m i% 

— iilL :I%SFN ^ $1 ® t '^^ ^ fal 6^ jfE ^ ° 

it 1^ ^ |£ 3t ;f3t -it 6^ tf # :!{o T ° 

^ ^ # ^ it i 51 it ^^TDM-MCM #iSFN /"S, ^ Ie. IS t 

;ft *(/ ^ -^^ ^k. n ^ m ALos m it ^ $ -j ii » it 'Sl^ m 

% )^ t m M m m M. ^ I'JLOSBCTDM it M. ^TDM-MCM iik. » # 

# m it ^i. ° ^'J it >S ^ I a ® t ^'^k^ 'SL^ ^ m J-LOS BC 
TDM it ^ it fal ^ ^ ;}^a [5] = ^ it ^'J itb @ 6^ ' - ^ ^ ^ 

n A n -ft m ^ fal 6^ 14 it * lii^ ffl ^ ^ it #f ^ ^ ^ LOS 
BC TDM it " it ^ it # # # ® ^ >i^TDM ^TDM-MCM # ^ 

i ^ t i^ ^ ^ -4 J£ ^ it ° * ^ I'J i-X - it ' ^ 

TDM ^TDM-MCM # 4^ f ^ liT ^TDM 7^ t ° 

-^r ^SFN 1^ ;(;o TV - it 4 ^" /-^ I. Ie, IS t '^^ " ' -f^ ^ ^Sl 1^ 

^ * ^cp 6^ # lit ^ = ^ ;^r^ ^ ' # ^ .S. PJ. ^ 6^ 4^ ^ 'It 

' SFN3 6 itb ® # # ^^3 8 6^ ^ ^5. ^ ^ # ^ ^ 15- ^ ^ 
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3. - ^im^m (23) 

^ 6^ /'S ^ Ig- SI t '^^ ° ii # # f ^ # J:- i4L flt ^ it o 

3 . ^ JL U #f J. A J-SFN /'^ ^ II B t ^£ ^ ^ # # JE- 

^ 34 ' JL JL ffi fs] # ir^ ^ 38 # 11- ^tTDM-MCM 

f£ f-J itSFN m % %l m ^ ' : 

a) m ^TDM i #J ^14 #j J.14 A20 # # ^38 
^ ;f |5] it fal . ^ 

b) g] # # *i # 38 #|SFN ^ m S) 42 ^ fal ^ ^ ^ ^ 

iLBf;^^^^#-#^$'4tM^iLit ' )jf TDM >>fLTDM t 
# ^ ' ^ le, 'It ^ £ t ^ ^ - it # Bf fal ' m ^ ^ 

IFFT46 ° 

3. 1 #f 1. ^ # # i'^TDM JL Bf ^ 

4^ ^ a i}^ #T J.TDM m ^ 1^ # # 4t i^38 .^151 5^36 ° - 

1% #T J. FbI 6^ 5£ ^ ° it # — itb ® # # i^i ^IL ^ i% #T 

J. ^ f.i 6^ m ^ $i m ^ m ' itiDM s'j it b^ r^i ^ i^j » 

J. ' ^ - itk. ® # # M 3 8 1% i& SI 4 2 t ^ F«1 'tl^ ^ 

° T ^ '\f }Z ^ m ss. m ^ ^ m ^ ^ f^^ ^ ^ X ° 

it. t£ 8^ ' aSFN # # 5^36 ^ -f^'J ' ^ & ^ - tt 4 ^ 

iih S # # 4t 3 8 ' ^ itk, J£ X it # >^ j-x /"^ X - -fff A ^ >fa 
m ^ ^ ^ ° ^ |3t ftl ^ ^J- ^ Pr< FJ- ^5 ^ t ' 'J^ * 6^ 



® # # ;i 1^ ° ffij >it A ^ 1^ 6^ FJ- ^ 

^ A * ® # # 4t ° 

tf # i^h ® # # 3 8 ^ #T J. 1 4 f.l g) # 11 



IS ^ it ^ 
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i ^ ^^mttm (24) 

^ ^ ' ^ n m -kv m7 ^ ° m ^ ^ ^ ^ ^sl ^ ^ jl 

itiL ^ _L ' #1 ^ 6^ ^ i ^ fal ^ >I-J # o :t # #J J- 

^ i'i ^ 3 6 a 1 ^ 7F ' :i: it 6^ m ^ ^ ' ^ ^ t fa^ J-x k ^ ^ ° 
^ ^ 4i — ^ ^ m #j J. lA ;r ^IL 6^) ;^ lij > >{i- itiz. 

*LOS ^ JL ^ fal 5£ ^ ^ d,„, ° it^iti^^ml^ 

1 ^ fal 6^ ^di,„ = d,„3, ° >i t BIT t ' ^ it ^ #3 5^ ' 

it^^l ' ^ fal ^ - 2 " ^>J LOS -ft^ #F Ig, IS ^ a A 
Ts 1 antk A ATs 1 antmax ^ tf ° ^ ^/r # i^fe ^ f ^ #t J. ^ JE- ^£ A 
a e 1 V ^ ^ ° ffii J. ' >i S'J #T ^ fi ^ >r ^IL # #i m ^ 

^ ^ ^ fs] ° S iib ' ^>J ffl ffl 8 ^/r ^ ^ tf # i^i ^ k Am ^ fel 
M #f- ^£ i£E ^ ' a T ^ i #j J- ^ f5] it flf fal 60 # : 

0< ATslantk< ATslantmax 

* t : 

ATs 1 an tmax= ( di„ c)x cos(elv) 
ATslantk ^Cd^^-r c)x cos(elv) 

= Tfe. it ' f> 
m # * t it 4^ ^ AT,„,,,,,k ^ a ffi ^ - i^T^ ^ k ' 
J^X ^ ^ ^ 4^ S ^ #j ^ TDM -ft 60 M ii fal ^ ^ ' T m 

AT =AT -AT 

^— ^ ■'correctk ^— ^ ■'■slantmax ^— ^ -^slantk 

^ m ^ ^ m ' * iL JL 'J^ ° -f?'] ' 4- it 

dlin = dmax = l 8km Ael v = 30 ° 60 'ft ^ ^ ilb 'If ' A 
Ts 1 antmax = 52 s ° f ^ ^ 1 ' :i: # ii #t J. ^ ' ^ iL ^ 

ATcorrectk= ATslantmax = 52 /z s ° t^f :{p^ ^ A ^ A 
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i ^ ^^^Htam (25) 

Tcorrect,„-0 ° 4i ^ ^ it f m ^^J S^h ^ k ' * AT,,,,,,,^ ^ ^ 

^ # i'j ^If ^ -^SFN }^ M. $1 m ^ f ' # - # # 4t ^ 
3 8 f ^ ^ 6^ ^iL ^ > # - ;f |5] ' it 6^ a Ji iifi 

^ it # 6^ ;!?t7 i-X jt ' 5p i^i ^ #T J. FbI t Mi # ^ 

# t -i^ # ^ _L i'j #T ^ ,fi ^ t * a ' A * m ^ ^ 

m ^ r^i 6^ af F4 o ^ g s-j #T ^ ^ A £E A ^SFN M- $1 m 

^ M m ^ ' ^ m ^ ^ ^ ° 

^ ^ m m A f/j it ^ M M. = ji iitL tf # ^ 

it ffi 1% #T J. ' t A # - 4 4 ilii S ^ 5c X :^ ^IL 

^ ° - i^h ® # H it #1 J- ' m M. $)i it ^iL S. ^ ^M. ^f^ 

° # fl- _h # #1 ^ ^iL S ^1 ;^ # ^ $iL it ^IL £ t -fl'J 

^ m :=- ^ mbO " ^ 2 1 , 3 0 0 ^ 2 5 , 6 0 0 ^ > * 

i-^ ^ if m *A it m M. ^sl s. m }^ ^ ^ M ^ ^ ' 

_L it jL tf * # # >F A o ^ A 'J^ ^ ^ i§ 1 3 5 ^ # 

f t -fi ° # ' ^ m ^ ik ^ 1^ ^ij ^ ^ ^SL S. ^ 

^ o it # ;f ^ 3 1 ^ J% f ^ J% ji ° # 1^ ' ^ -fi 

ii^Mi!§166^#^'i%f^'%m ° 

-fa ^ f=f # iik. ® # H l/L it #T ^ ' -k^ M #Tundra ' Molnya > 
t H lii it ( I CO ) A -fg. iih, ® lA. it ( LEO ) ' _L i4 tf ^ J: tf ^ 

f ^ ^ # # :|t ^ 3 8 ii l| :^ A #T ^ i ^ ° t M 

m ^ it m 4# ' * tf # m >^ i it :^ >i 6^ ^ ° ffij J- ' m 

# # II lii it ' * tf ^ 4 ;i. it 6^ it ^ ' m^^^ #LOS #F 
5^ # j£ ^ ^ ^ + \- 5 0 0 ^ f::J'^ ° 
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3- > ^mnm (26) 

3. 2 ti m m ASFN >>2, m ia m i ^ SFN36 ;f itfc Si # # 
*t i^i38 # # ^TDM-MCM -ft ^ ^TDM-MCM ;^150 ' * ^ ^ :^ 
:ko _L i4 SI 5 ^ 6 ^ m ° ^ ^ >S ^ ie, IS 4 0 ^ ^ H 2 2 

' ^ ^ ^ it ^ ^ ^ M ^ ^ m it ^TDM-MCM m ° it 

# ^'J it Fal ^ $ # ' ^ ^ ^ m ° 4 # 6^ yi: 'I'i 

It: J. ^ iib # # 1^ iEE ;^ ^ A # # 4t J- -^^ ^11 H 3S. 
m M. ^ :^ ■= TDM-MCM ^1 -f-^ 15.^ ' -ko ^ ^ ^ ^ >^ n 

22 6^ f 'J it Bf fal ;f ^ it ^ ^ ^ ^TDM-MCM ti #t #J fa^ AT , ^ 

% ° ^ itb ti #T Fa! X. ^ AT G ' m ^ SFN # # ii ^ 

^ S'J it Fal ;^ 'i^^ ^ it A T^ ' SL^t^m^^%^^ih 

c X ATg ' ^tc^^til ° 4tSFN36ii]z.®#|$-^tM38^ftA 
J: # i& ^ ^ -5^ ' -kv mil ^ ' ^ t - itb ® # # *f ii # It ^- 
3 8a i% ^ -38b i a ^@ ^t ' IE ^^D = c x ATg ° it ^ ^/t # iib 
a # # It ii >fi Pfs. J: D = c X A Tc 1^ ' I'J ^ 

^1^ il^ H 6t TDM-MCM tl S>J it f^l ^ ATr #> ^ ATg ° ^ ' ^?'J 
' ATg = 6 0 ' W\ i a 1 8 m ° 

^ it t£ 0^ M t5: ^ SFN3 6 ^ ii # 38 # It ^TDM-MCM 0f Pal 
.^f: m % ' ^/r * tE f 'J it >a X ia SI 4 0 ^ t 4 2 # -L ^ 

^ ft # ^ ' n\> fj\ ^TDM-MCM +115 0 ^ m it f-^ ^ & ^ -t- 
% % ° ^ it § 6^ ' ^ iib ® # # It ii -^^ # It Fal ta 

^ % \t % ^ m.m.^ I'^m ?k ° it ' ^ - # t^ ^ 

# - ii ^ 3 8 # #1 1. 1 4 fal 6^) 5£ ;^ ° ^ — #t tic JL #, ii ^ 
3 8 # >a ^ le, 15 4 0 t 4 2 §^ ^iL £ fal ° 
3. 3TDM-MCM tl t^ JE- 6^ tf ^ ^ 
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^ 3.^ m ^ ' di,„ ' ^? ^ n 

a XX m ° >i :t ^ ^ 
ffr; J- >i SI 7 ^^^'J t 'HI #, 



i ^ %mitm (27) 

a T tiL ^ itb ® # 41- /'^ m le, SI t ^ ^TDM-MCM ;fll50 
m t 6^ ^ >^ ° jtb ^ >f J: iL 6^ ^SFN36 ^ iih fir # ^# ih^ 
38 ° BI7 t£ a^SFN36 iih ® # # 4t 3 8 Se, 4 ' ffl #i tf # 

1^ ^ ^ M ^ ° ^£ # W i-x T ^ ^?'J t£ ° 

^£ ffl 7 ^ M # t# ' ^ iib fi/ # # *i 38 # j;^ 1^" i " * 
^ ' ^ Ie, E i - :t ^ ^Ix ^LOS M i-1 ' m m M.10S 
5E :t it 6^ - I = m ° ^ ^ g] t ^ ^ 1^ ^LOS 5£ m 

:tt ' ^ 1 A m ^ fal a fi- ;f life 

<il # ^ i ^ ^ *i ^ ^ m J.LOS 
f ^ it # 3 ° 

7}c ^ ^ $^ ^ ^ ^ - sL ^ ^ ^i. ^ it ^ n m 

iLLOS 5E ;^ o i£E mDi, ^ ^ ^ I #1 ^ la ilc42 t '^^ ^ M 
^ # ° ^ # I ^ jt A t i # ^ J-X T >I'J ^ : 

Ati = [D,,+ di„,*cos (el v) ] /s 
^ t e 1 V #T ^ i ^ A s # 7^ it 

_L ^ ^ tf ^SFN # # ^ ^ ° :t ^J^ At i JX At 

^ ^ ' T — ^Sl ^ >I'J ^ ° -g- iih ® # # ;j=3c JE- jE A 

T i ^ ^ T : 

ATi= Ati- Ati,i„ 
iL iL flf AT i -sf >^ ^ iiiz. Si # # 4t I ' # # ii B^ 

Fal ' ^ ^SFN ^ II, HI t m #TDM-MCM U f it ^ - ^ ^ 
S. ° M m m SL SB. ^ ^iTDM-MCM iifc ® # 11- MSVn 

n ^ 4t " m-3 tt 6^ ^ # tf ^ ^ t£ 0^ ^ m M ' * t 
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^^^mmm (28) 

d„3 i% ^ n ^ -y^ ^ ii. m m ^ ^ ^ ^ ^i] ^ m ' AD,„ % 
'^n k ^ ie, U t 3S. m ° 

SL M m ^ ^ ^ m ^ 
z:Elv = 30 ° 



d]3 = 1 8 km 


Di<, = l 5km 


At 1 = 1 02 fjL s 


ATI =32 JUS 


dgs = 1 5 km 


D2c = 10km ^ 


At2 = 76. 6 // s 


AT2 = 6. 6 s 


d33 =^ 0 km 


D3, = 21km 


At3 = 70 fis 


AT3 = 0 // s 



i4 i ;f^- jf #J J. A ^ # # i,^ fal ;^ ' ;&o _L 

# # At ASFN ^ 11 il t '^^ ^ F^^ 6^ ^ ^ ° ^ ' 
'i^^ ^ ^ 51 it - ^ it j;^ ;fi >ft i m M. ^ ^ A ^li ^'J 

m -f^ X ATDM-MCM # I' j:- H 6^ ^ ^ it ° ^ ^ *i ?| it 

6^ m % it 'ii^ -f^ i #T J- # fife # * iiiz, s # ^1- m ^ 
^ ^ m ^ ^ ^ ^ ^ ° it ^ ^ m n it ^ m 

^ it a Tel * ^ A 4 Jt ^ it A Tp ^ 7F ' ^^'J ^ i -^^^ ^ ^t 
ETi ^ : 

STi=TEL- ATp- ATi 
#J JL it ^ ^, A jll s^Tel = 5 ' ATp = 0 . 2 tJ-^ > ^ ihfe l€ it 
% 



ZT1 = 


= 5. 


0- 


-0. 


2- 


-32. 0 X 


1 0-6 


E T2 = 


= 5. 


0- 


-0. 


2- 


-6.6 X 


10-6 


i:t3 = 


= 5. 


0- 


-0. 


2 







^ m ^ # 3^ #> ^ $k ik t- ^fe ^?'J tit m ' # ii ^ PF^ 

^ $m W o - # A i ^ # a # A # ° ^ 
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i > ^kmmm (29) 

it ^ M M ^ # t tt # m m m ^ :^ ^ $1^ ^ ° 

[ tL # M. tjL ] 



1 0 


m 


J. 


it m % 




1 4 










16 ' 18 


t 








20 


m 








22 






11 




24 










26 


HI 




^ it 




27TDM 










28 


m 








30 






jt ^M, 




33 




fal 




X- 


34 




it 






36 


m 








38 






# # 




40 






11 IS 




42 






la s t 




44 










46 






^ # 




48 


MCM # 




49 






^ it 




50 


MCM # 




52 


NTDM 


f#u & 
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3- > ^^mnm (30) 

54 TDM-MCM # 

5 6 tl #f Fal 

5 8 MCM U F^l M m 

6 4 TDM M 




545006 



m I a Mlh ^ m U ^1^ ^ m ^ ^ J-^^ #7 J- # 

m <^ ^it ^ M " 

m2 m # ^ # ^ i"?'] # it ^ J-X >^ #T J. # iH fal 1^ 

S fal # ^ ^ >/t ^ ; 

ffl 3 tjt ^ >m *5 fai n ^ i^i^ ^ 3L m ffl r.1 # # .j^ 

^ 4t ^ ^ i^; 

m^n m ^ ^ %k m t ^fe m m^k^ ^ © tdm-mcm ^ - m ^ 

m 2^(SFN) ; 

I] 5 tjL m t ¥\ # i^mcm I'J ^^^^^ n 

# ; 

SI 6 4^ * ^fe #JTDM # ^ife 5-MCM S'J ^ *A ; 

BI 7 t^L 4^ ^ :5fe tf ^ #T J. 1^ ® # # 4t ^ 

LOS ^ it ;^ ^ ^ i^h ® # # ihfe ^SFN t ^ PbI 6t ^ it ^ ^ ; 

S] 8 t£ a^ 7X ^ J.LOS 6^ *A ' \% mi t£ 

TDM-MCM JE ^ ; 

Bl 9 t£ ^ # a^ * ^fe 1'?'J )lf TDM >fl ^ #J ^MCM ; 

%%^n ^ # a^ ^ #J ^ ^ * it # J: aSFN ^ tt 

ii# At ^TDM-MCM 

BI 1 1 m a^ ^ # a^ ^ -fJj SF N iiiz. S # # At Se. X ^ ^ 

m * ffl ^ t t=a # A # ffi 4a 70 # !^ ° 
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7^ ^ ^n^mum 

1 . - n m :^ }^ ' ffi i-x f5] ^ ^> I- jL i<,TDM t *4 t TDM 

# it # *t * ' ^ ^ ^ s^m ^ m M 
^TDM-MCM >^ fl^ tTDM-MCM fife ^ tl 4 > & ^ # ^If : 

:^ m M ^(MFP) m t^TDM 'A — n ^ m ^ - ^ 

t^TDM t # ^ ^ '^^ -TDM +IE > ^ ^ -MFP A - ^> S5 

# j'lM ^ A in # ft ' t^MFP ^% m n ^ m ^ ^ - 

^ m ^ :^ 4SL I^TDM t # >Jru ^ I^TDM ^1 ; 

^ i - ^.j ^ t^TDM m # ' P-^ ^>J ^ - ^ - it 

3^ - % ^ $t ^ n-, 

A ^TDM-MCM *f m ^ ffi - # it # iL ^ # 

(IFF) M n ?^ ^ n - $i ' ^ t^TDM-MCM # fife ^ :^ |^ 

f tt ' m M n n in m ^ t^TDM # fife ' i^tdm-mcm # f#o 
^ - ^ m -tdm-mcm # f^ ^1 o 

2 . t tf # 1^ ® f 1 Jl ;^ ' * t ^ ^ ^ ^ ^ 

# i% it i^A P-^ ^'J ' m. i^ I^TDM ^ ^ S'J it -^TDM # fife ^ P-^ 

^ ^ ^ ^ - # ' JSl It J'lM )^ iLi^ J: J- 

# - ^IS ^ t^TDM ^1 t^TDM n ^Ml'A- in ° 

3 . t tf ^ If, g] f 1 ^ ^ >^ . ^ t t^TDM t # ^ ^ 
?i ^mTDM *1 ' t^TDM-MCM # ft. 4ll * # & .h ^ I^TDM 

1^ 6^ # #^ fal ° 

4 . :j(n t tt * #'J ia S] ^ 1 ^1 ^ ^ ' * t ^ ^ ^ a ^ 

# # t^TDM-MCM # ^ U t^TDM-MCM ^ ^ ^ t^TDM t # 
fife ^ - 6^ #1 ° 

5. :kn t # #'J la a f 4 ^ ^ >^ ' * t TDM-MCM fife ^1 
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t ^ t^TDM-MCM 5^ *t - ° 

6 . > t tt 4 #'J II HI ^ 1 ^ ^ >^ ' ^ ^ ^ # II: -f^ t^TDM 
-MCM U ^ ttTDM-MCM # !^ - If #t F.l ' TDM-MCM ^ # 
m # t^TDM #J ^ ^ ^ tt ' ti #T r^l # ^ 
t^TDM-MCM # f£ ^ ° 

7 . > t tt -f- ^'J Ig. SI ^ 1 ^ ' ^ & ^ ^ t^TDM 
-MCM >^ ^> ^ t^TDM-MCM # ^ ^1 - 1^] ^ it ° 

8 . t * ^'J II la ^ 1 ^ :^ >^ ' ^ ^ ^ # : 
^ t^TDM-MCM ^ t^TDM-MCM - ti #f Fa^ ' 

TDM-MCM m ^ ft m f> t^TDM # !fe ^ f J ^ ^ 

' n ti #T n % 'h ^ TDM-MCM # ^i. m m; 

^ t^TDM-MCM ffi ^ I^TDM-MCM # fife ;fl - ^ ^ tL ; A 
m m ^ t^MCM-TDM f# ^ a # ^ t^TDM-MCM # ^ >Hi ^ 

ti # #j f«i A # ^ 7G ' ^ ^ m m m m ^ i^tdm- 

MCM # life A ft m t^TDM-MCM #i ft ^ ^ to ^ fa^ S 

# - TDM u m m ° 

9 . > t t* * ^'J ie. IS ^ 1 ^ ^ >^ ' * t I FFT # ffi - ^ 
t ;^ f# !)fe f ^ ° 

1 0 . t If ^ SI ^ 1 Jl ^ >^ . ^ t TDM t ^1^4 >A ^ 

^ # ^®TDM ' 1^ ^ ^ # ^ & ^ # # II ^ t^TDM t # >JrL 

M t^TDM IE ^ life ft t^TDM-MCM IE t^TDM-MCM # !^ 

i'J ^ }^ ° 

11. - It jt. ffl ^ i^b fii # # At ^ ^ S. ' tL ^: 

- # -jl ^ i ' ^ |# - Bf ^ JL ^TDM t t4 >;tL ' & 
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# ' ^ m # m M t # >JrL t it # ^ ^IL 7L it ; A 

- >4 ^ 4 ' ii ^ -I* ^ ^ ^ ^ # # i-x ;t ^it t^TDM t 
'A ^ ^%nr\ X(MPF ) ^4 A - ^ se. # J'i ^ ' t^TDM # # 'A * 
^ T D M ^1 ' & M F P ^.i, ^ - i& [5] # ;!> A ;fi tt 

%t Ml ^ - ' I^MFP -6,^ A - ^ S& ;^ ^ ^ ;Jr^^ ;t t^TDM 

t ^.tL 1^ t^TDM ^1 ; 

% t -4 ^ X # TDM t *4 ^?^L 1^ # ffe ^ ^ -fSI ^'J ^ 
' ^ ^ ^ ^ ^TDM-MCM m ' ^ 

t^TDM-MCM # ft * * - it # *t 4 i'J m ' 1^ >4 ^ ^ # 

ffi i^MFP A — ^ s& # ;ii - ' n ix n ^ i^tdm 

# 1% ;5>J t^TDM-MCM t i'J ^ ^ ^ ° 

1 2 . t tt ^ ^Me. la f 1 1 ^ ^ a ' * t ^ St ^ i # 
^ - ^ # it # iL # # IFFT) # t^TDM t *4 # ^ 

^ % m 5"j ^ ° 

13. t ^ ^>J Ig, m ^12 ^ ^ S ' ^ t -TDM-MCM;f=E & 

^ - it # * ^ t^TDM-MCM # m ' ^ it 4 ^ # ^ 
^ ^ t^TDM t t^TDM 41 - ^ it t^TDM-MCM » 

1 4 . :^(a t tf ^ ^'J |& IS ^ 1 3 ^ £ ' ^ t >^ ^ X 

^ # J-X ^ -fit ^ t^TDM-MCM # n M ttTDM m ^ n # 

life ° 

1 5 . t It ^ ^.J II m ^ 1 4 :tl ^ ^ ' * t >4 m ^ #^ 

■^r # a m t^TDM m n # ^ I^TDM-MCM ^ u ^ ^ n 
TDM-MCM n ^im%^i^ " 

1 6 . t tt ^ la la ^ 1 5 ^ ^ £ ' * t ^ S ffi 
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- © # # ' T # -ft j-x # i]i nidu t # >A A # ^ * 
^ n n M. m m ^ 1^ ' j-x ^ ^ ^ -^tdm-mcm ^ 

TDM-MCM m ' S ^ ^ °r # -f-^ J-x :^ t^TDM t *4 M ;5'J 

ttTDM 41 # 5^ m t^TDM-MCM U f ^ t^TDM-MCM # Sfe 

s'j ^ ° 

17. — ^ ^ ;!r^ ilk. ® # # ^ ^ 1^. .^^ ' ^ : 

- # «)^ H ' ^ a # #T J. ^> ^ ^TDM t # >.tL ; 

- # B ' it -^^ # *lic ffl a # TDM t *4 >A 
^ 4; # ^ ^^(MCM) ' a A ^ - ^ J^/ 0^ 

^ ^TDM-MCM ' ^ 5^ ;^ ® St iib ® 5^ # # ^ # 5^ -S. 

^ la. A ^ ; A 

- II- 4e ^- ' it # 1^ ^.^ ^- ^ JX # 4t t^TDM-MCM -ft 

° 

1 8 . t tt ^ ^'J It, il ^ 1 7 ^ ' * t # It ^ #> 

H ^ ^ # # *f t^TDM-MCM -ft ffe ^ iife. Sr # ^^2 <^ ^ ^10 m 

fal ' At #T ^ t^ it RS- 4t ° 

\Q. -kv ^ ^ m m ^11 ^% ^ ' ^ t It ^s. 

H ^ -^r # # It t^TDM-MCM -ft ^ ^ ilk. ® 5^ # ^ i!/ - ^ 15- A 

5- //r iS # i£E ^ ' * t #1 ^ # 'l^ # M ^ 

m it ° 

20 . :kv f n ^ m $1 m 11 m ^ ^% ' ^ t ^i^m n % 

# £ ;^ ^ — M ^ .^^ 5^ ^ ^'J ilk © # # It M ' "i^ t- 

t ^ 4s ^'J ffi i A fS] ^ ' JX it ^ ^ ^ - ^ ^ «^ 

5^ 4s ilfl ii^ ^ t # ^4 ^ t^TDM-MCM ^ # ° 
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2 1 . t If ^ ^ij II, D ^ 2 0 .1^. >^ ' ^ t S # # 

m s. ^ i^j^ iA ^ ^ ^ ^ m 5tf :5^h itk. [s o 

2 2. - # ffi J-X # ^ it m ^ t ^ ^ ^ #M it ^ ' 

^ t - ^ 5'J ^ - ^1: -ft !#u i% M * ^ - #T J- # 4^ ' ^ 

^'j m ^ -t- ^ - ^> ^ # it ^ n it ^ ^ ^ - 

0. ^ m ^ ' m -ft f t m ^ 5'j it n ^ ^ it m> ^ ^ - 

it # ^ Fal ^ #^ ' it tfL & ^ iih. ® # 4^ .^-ra m i^J^ ^ 

4^ A ^ ^ $-J !^ i^A # 4t - iih ® # # ' lib /'^ ^ ^ 

^ m 3. 3^ n m ^ ^ ^ ^ %k ^ ^ ^ im m 

4^ iL ilk a # # a ^ it ^ ^'J ^ 

S # 11- *t S'J it Pal ;^ ^ ° 

2 3 . t If ^ ^.J $1 g) ^ 2 2 ' ^ t .^-^ SI- # - ^ 

— ^ m ^ ° 

2 4 . t If ^ #ij II g] ^ 2 2 ^ ^ ' A t ^ ^ .1^ : 

^ ^ 1^ iib * # # i^fe ^ it # ^ t t J- - A ^'.a i la SI t 

m :^ ^ n m. ^ ^ * n ^ ^ M n n X ^ fa ® t 

'C.^ ^ m iE ^ J?'J ;^ ^ ; A 

i ilk ® # # m it %t i-X ^« -ft i it # tt * i^b fi) # 1^ 

It # *f ^ i-th ® # # S'J it # 4^ # ^ ^ [5] r«1 ' 5P 

SI it # * ^li J5'J ^ iib ® # # It ^ X ^ ?a & le, ® t 

^ fsl ^ ^ ^ ° 




90104466. ptd 



^ 41 I 



545006 



2b . -kv ^ n ^ m $1 m 22 m ^ :^ }i: ' ^ ^ m ^iL ^ W tL 



it 


^ ,11 

O 


it 








f!fe # i! 


^ -1^ ith, ® # # It f^ 54 




26. — ^ 


t m j-x # It ^ it m ,^ t ^ tt ip @ ^ >^ ' 




t — ^ 




it 


!!fe ^ 


— 


4Il ^'J it m 


* J. il/^ — #j ^ # It ' ^ 




fife pL 






^> 




^ ;t tt f p 


@ A ^li ^'J fife tt it ^ ^ 




' -fa # 


it 




^ f 'J 


\t 


fife ^€ 3t — 


it # ^ #^ flf Fal ' i£ m .f. lit 




^ — ith 






# It 






i-X t# i]^ A 4 Jl ^ it it ft. i-X # 




— iilL Si 






It it 


fife 


' itb ;^ >^ 


& ^ : 










^% ^ 




i-th ® # # 


It ^ it # t t ^ - A 




• f J77- -rtj 


III 


t 












i^I'J ^ 










ilk. ® # # It M J% A /'^ ^ It. SI t 












;^ 








iL 








It 


fife a 


it i it # *t * itb ® # 




# It 








# 


# It it f^ 


I'J it # ^ ^ ^ PbI ' 


m 


iS # 




* 






iih. ® # 


# It 1^ A -^^ /'^ ^ Ie- HI t 



















2 7 . :ko t tt # #'J $E. la ^ 2 6 ^ /-fe ' ^ t 4i JE- # & 

^ # «^ ffi a ^Mt ^If #T ^ it # ^ ^ iik. ® # # It it m ^ 
14 i€ ° 



2 8 . - # ^ i-X ^ ^ ^ 1^ g ^ ^- ^ ;^ 0^ , ^ ^ 

■f^ l)^ :f 'J ^ it fa^ ^ # ^ ^ A ^ fa^ # # It ^ #1 J- it 

!^ ' #i 1- it !^ ^ ^ A ^ ti la ^ B^ & ^ ^ t# Ip S ; 
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'It - ^ ^ m it ti m M m ip n ji 1^ - ith, ® # 
m ^ m; 

m ^ ^ A ^ t& 14 ^ #T J- ^ itk. ® # # M it m -f^ 

^ ;t :t <i 



5t # :i: A 

* ^ It A 

# # fife 

2 9. -ko ^ if 4 
% n Ml 7t m 

3 0 . :J(o t tf J 

^ it # Efe 
%^ '\± ^ #T ^ 

^ #i 1- -ft !^ A 

3 1 . t tf ^ 

.4a ^ #T ^ 

fH n ^ fal # 
3 2 . t tt J 

m ^ m 

® # # It i'i 4^ 

m it ° 

33. -kv ^ if ^ 
- ^> ^ i 

* # # # -ft f#o 



^ '1-4 ^Si ^ m it ^ Ai^ ^ ^ M it A 

I'L p^a f" ; A 

# ^ It ^ A ^ '1-4 .^J. ^fe J. ft. A iih 

^ - i77 ' 1^ ^M"^ ^ - it # # ° 

^ #'J II S ^ 2 8 ^ :^ /^^ ' * t it # -ft f^ 

^ it # Efe Pf<. ' # ith. ® # # li f^ ° 

^ #'J la U ^ 2 9 ^ >r ' ^ t -fi: it ^ ^ ^ 

' ^ it # ® # # # -ft f£ A # f J ^ A ^ 

f#u ' ' ^ it # * A ^ Ife 'li. ^s. 

f 'J 1^ iih. S # # It -ft f^ af ° 

I- ^'J la la ^ 2 8 :^ ' * t * A 

A iib ft # # It fife ii :5fe # # ^ 

o 

^ la ffi ^ 2 8 ^ >^ ' ^ t # ^1 #T J- 

^ ^ ^ # «^ ^ it #r J- -ft ' J-X ?i ^ iih 

^ :^ ^ it ' i #f ^ f#u ^ ^ ilb ft # % 

I M %% m %3i ^ ^ ' ^ t #1 ^ -ft ft 

m ^ ^ p j^/ ^ y^m ^ n ^ i^ 
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3 4 . t tt # #'J li IS ^ 3 3 Jl >^ ' ^ ^ ± ^ ^ ^ 

M ^ # m M ^ s n m ^p^. ' m u m m. it 

U ^ 9^ ^ J:- f£ # itiL ® # 11- 4* Bf ^ J^/ 

^ a ^ >iE: ^> «= 

3 5 . t tt # ^'i II SI f 2 8 ^ ^ >^ ' ^ t #j J. # 

- ^ jL tfe . ^ ^ ^ ji / ^ a m ^ m 

^ ^ ^ J- / ^ ^ >^ ft i-tb ® # # <f fife ' J-x ^ i 
iib ^ # # ft ' A - 4t ^ lit ^- -^1^ ^ a 

^ fife A ^ ^ ji / ^ ft >^ ^ ^i: ° 

3 6 . t t*- * Ie, IS ^ 2 8 ^ ^ >^ ' * t #1 ^ ffe # 

* - #T J. O-X - ^ - # # 4t ' i^h. ® # # ^ ft 

- ® # # ^ - f M ^ # At ' #T J. fife n 
# ill A S) # # At ft ^ t# ^1 m # j-x - f - # 

41 t #1 4^ ^1^ 111 ^ A - ^ # ^ M ^ # 41 II ^-J ^ ^ 

- >jl H _L #L ° 

3 7 . :l(n t tf # :^'J IE IS ^ 2 8 ^ :^ ' ^ ^ n m ^it fife # 

* ^ - #T ^ #'J ^ f - # m ' 1^ #7 J. it fife # ^ ^ ^ 

#T ^ #>J ^ - ^ -r- ^ # It ' n ^ n # It -ft ft # 1^ ^ ^ :!'^ 

- ith © # # It i'* J-:^ ^ ^ 4^ # It ' i$i m M. it ft ^ ^ "l^ # 

ir. * - ^ - # iji s- A - ^ # tji 1- m % 

- m ^ ^ ^ ^ m ^ i^j^ ^ n ' A 1^ a # # It f!fe ^ 

■t^ 111 ^ ^ j-x - Ji # It ^ X ^ ^ f ^1^ 111 H ^ ^ 

- 1^ # »ll J:- ^ e = 

3 8 . - ^ ^ - ^ tt ip g ^ >ll H ^ :^ >i- ' eL ^ # 
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m : 

# - m 3- tL-^ m M s ' n m M. it ^ ^ - ^ 

- M m n tL ^ - ^ M m ^ n m n M ^ § , a ^ 

S'J it * # 5- - It # ip @ ^ * # *t ^ ^ # it - 

it # fal ' ^ i'J it A ^ll $'J it * # - # ^.S, 

' It t >.tL * - -ft - it # it # ^ i€ 1^ 

H ;{70 a ^.i, ; 

^ it tt ^ $'J it tt it # ^ fal ^ ; A 

^ X. >ft tt ^-S, it :t A ^ Ife 14 V i t e r b i mm B M t 

^ tt ^1. i'J M it 1^ It ^ $'J M it ' J-X 41. tt ^ It Sp S ' ^ 

# »ii tt ^ M it A tt ^II f 'J M it t ^ m SI fl^f m It m i& 

3 9. t tf ^ :f ij ie. m ^ 3 8 ^ :^ >^ ' ^ t tt ;t It t # >.tL 
^ ^ n m A ^ i% W ^ JSl m ^ M ^ n n ' tt ^ I'J M 
it # ^ ^ 4t ^ 1^ tt ^ # «P @ ° 

4 0 . t tf ^ ^.J II, g) ^ 3 8 ^ ^ >^ ' ^ & ^ 1^ «jl - iik 

® # # *t illL © # II fife ' A - ^ #1 ^ -ft f#u & tt 

;t li Sp s n it %^ ^ it ^ % ' fi» # # 

II m ^ #T ^ ^ ^ ^ .g- - ^ tt ;t It Ip @ A 

m m ^ m ' * t tt ^ # # ^ ^ «i : 

^'j ffi # a ti- # tt #f ^ It !)fe ^ It f m 3. it A tt 

ilk, S> # # II It f^ ; A 

^'i m M. :}^^ it m ^ it ^ ^ m ^ ^ m ^ it tt ® # # ii 
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41 . -k^ ^ ^ m $1 m ^ io ^ ^ ^ >^ ' * 1 ^ ^'j it A 

n # m m ^ # ^-j « ;t #t J. ^ a ^ .i:- m m. it 
it " 

4 2 . t It ^ ^'J II IS ^ 4 0 II ^ ;^ /-^ ' ^ ^ ^ ^ mi%: - 

^ fal # ' * t #1 ^ ^ a f ^ #1 ^ 1^ # ^ - 

S» 15] liL it t ^ f5] lii it £ # ° 

4 3 . t tt ^ II m ^ 4 0 II ^ ^ ' ^ ^ ^ m - 

^ #T J. -ft ffe ' & ^ 1^ ^ # Ip @ ^ ^ -f^ #T J. 

^ ^ fal # ' * t ^ -ft m A ^ -ri- #T ^ -ft g ^ ^ 

# [5] #1 1] it ' n ^ — ^ B m m ^ ^ 

6 3° ' a # It ° 

44. - ^4 ffl J-X ^ e ^ - # 4t H ^ # ^1^ ^1 H Vi terbi 
m m n ^ ^ ^ ^ ^ ' ^ ^ # ^ : 

^'J ffi - ^ im ^ j;^ - it # .^^ m it 4^ >^ -^Sr - ^ # ip i 

A ^ # It ^4 ^ ^ ^ It it; it ; 

^ # It f it ^4 Hi iti it a ^ ^1 it # i^ 

$^ ^1 ' J-^^ # — ^ — M f it -fit 7t A — ^ .^J. ^ it .'i^ 

-5.1; ^Sl 7t ; 

tl ^ ^ - f it ^.S; it, ^ - ^ 5€ it ^ ^ i'J M it ; 

^1 ;^ ^ ^ IF it it ^ - ^4 m m it ; 

4@ irt ;{rM^ ^ J-J it ?4 it - it # Fal ^ ; A 

# It ^ ^'J it ^ it ' it # FbI ^ #^ ' # n 

n ^ M n n m ^ # n m # It a ^ ^ # ^1 ^ h) 
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* It :it^ ^ # ^g. fi- FJ- 4t ' m "It n ^ 

n 4^ m M ^ m \t ° 

4 5 . t tt # ^'j le- a f 4 4 J^I ^ >^ ' * t i4 # # 

R=l/3 ° 

46.:^ttt#^-JialiI^45Jl^:^^^ ' *ttt#iti^it#^ 
^.i, >;fL i-X it ^ R = 3 / 4 ^ ^ ° 

4 7 . t tf ^ ^.j 1^ la ^ 4 6 ^ ' * t ^ ^ # 'If^ ^ 

^ n n ^ — M m m it ^ m 7t ^ 1 8 7t m ' 

A ^ ^J. It 1 8 ^iL it ^ ^ 8 ^S! ' * ^B. ^ - ^ .r. ^ ^ #M it 
^.S, it ° 

4 8 . t It * ^'J Ig. ffl ^ 4 4 :r > ^ t it, it A 

^II $'J m it # ^ ill p m ^ ' 4 ii ^ m m ig. fi- la ^ t 

^ ^ # Ip @ ° 

4 9 . ^ t tt # ^'J la SI ^ 4 8 ^ :^ ' * t ^ $'J it 

m m m it ^ ^ ^ 'j^^ - m 1^ ' a ^ a # M5 : 
a it # ^ fai ^ #^ ^ 34 it ^ n m it ; 

^ # - ill ^ 1^ it i'j M it a f >j m it ^ m m m ^ 



n ^ # ^ ^II M it ' # # # ^ if ^ it 5'] m 

)^ ' ?P W # # ^ M 4 ^ ; A 

^ - 1^: ;t V i t erb i ^ H t ' A ^ tfe .^j. ^ # ^ 

it. $'J it A ^4 M it t ^ it ' a ^ ^ - It itl f£ ' 

m m ^ ^ ik ^ ^ M m m jt <> 
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7- . ^|i^^,J||g] 

5 0 . t tf #'J Ie- S ^ 4 9 :^ ' ^ t ^ 

V i t e r b i ^ m 4^ M m ^4 H it # -^.i, 

5 1 . t tf ^ #ij II, HI ^ 4 9 II ^ ;5r >^ ' ^ t it # <^ -^.s, it 
# #R=l/3 ° 
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